What is claimed is: • 

1. A compound having the formula (I): 



(CH 2 ) n 




I 



where \ 
n is 1-3; \ 
X is either 0 or !• 

Ri is selected from tshe group consisting of Ci-C 9 straight 
or branched chain alkyN C 2 -C 9 straight or branched chain 
alkenyl, aryl, heteroarylX carbocycle, or heterocycle; 
D is a bond, or a C ; -C 1C , straight or branched chain alkyl, 
C 2 -C 10 alkenyl or C,-C 10 alkynyJy 

R 2 is a carboxylic acid or a Oarboxylic acid isostere; and 
wherein said alkyl, alkenyl, aNlkynyl, aryl, heteroaryl, 
carbocycle, heterocycle, or carboxylic acid isostere is 
optionally substituted with one or more substituents selected 
from R 3 and Z, where \ 

R 3 and Z are independently hydrogen, hydroxy, halo, 
haloalkyl, thiocarbonyl, alkoxy, alkefooxy, alkylaryloxy, 
aryloxy, arylal kyloxy , cyano, nitro, Vino, alkylamino, 
aminoalkyl, sulfhydryl, thioalkyl, alkylthaNo, sulfonyl, C : -C 6 
straight or branched chain alkyl, C 2 -C 6 straight or branched 
chain alkenyl or alkynyl, aryl, aralkyK heteroaryl, 
carbocycle, heterocycle, or C0 2 R 7 where R 7 is hydrogen or Ci-Cg 
straight or branched chain alkyl or C 2 -C 9 \traight or 
branched chain alkenyl; \ 
or a pharmaceutical^ acceptable salt, ester, o\ solvate 
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thereof; 
provided that : 

wh^n n = I, and D is a bond, and R 2 is COOH, 
then^ is not C x -C 9 straight or branched chain alkyl, C 2 -C 9 
straight or branched chain alkenyl, C 5 -C 7 cycloalkyl, C 5 -C 7 
cycloalkehyl, phenylamine, 2- ( 3 , 4 -dichlorophenyl ) ethyl , 
hydroxy, ethoxy, benzyl, or Ar x , where Ar l is 1-naphthyl, 2- 
naphthyl, 2-Nlndolyl, 3-indolyl, 2-furyl, 3-furyl, 2- 
thiazolyl, 2-tn\enyl, 3-thienyl, 1-pyridyl, 2-pyridyl, 3- 
pyridyl, 4-pyridyl, or phenyl, and wherein said alkyl, 
alkenyl, cycloalkyl\ cycloalkenyl , or Ar x - are optionally 
substituted with one or more substituents selected from the 
group consisting of \hydrogen, halo, hydroxyl, nitro, 
trifluoromethyl, C,-C 9 straight or branched alkyl, C,-C 9 
straight or branched alkenyl , C.-C, alkoxy, C 2 -C< alkenyloxy, 
phenoxy, benzyloxy, COOH, and amino; 
further provided that: \ 

when n = l, and D is a bond, arte R 2 is zhe carboxylic acid 
isostere -CONZ(R 3 ), and Z is hydrogen or d-Cg alkyl, and 
R J is phenyl, or C,-C 6 straight or\branched chain alkyl or 
alkenyl, wherein said alkyl is unsuo^tituted or substituted 
in one or more positions with Ar, a\ defined below, c,-C. 
cycloalkyl, cycloalkyl connected by\methyl or a C,-C 6 
straight or branched chain, alkyl or alskenyl chain, C,-C 4 
alkyl ester, or Ar 3 where Ar 3 is selected from the group 
consisting of 2-indolyl, 3-indolyl, 2-furyM, 3-furyl, 2- 
thiazolyl, 2-thienyl, 3-thienyl, 2-pyridyl, \3-pyridyi, 4- 
pyridyl, or phenyl, having one to three \ubstituents 
independently selected from the group consisting ok hydrogen, 
halo, hydroxy, nitro, trifluoromethyl, C,-C 6 straight or 
branched alkyl, C 2 -C 6 straight or branched alkenyV c,-C, 
alkoxy, c 2 -C 4 alkenyloxy, phenoxy, benzyloxy, and Wno; 
wherein said alkyl ester is optionally substituted \with 
phenyl; or R 3 is the. fragment: - \ 
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where R 4 \is selected from the group consisting of straight or 
branched chain C^-C- alkyl optionally substituted with C 3 -C 8 
cycloalkyl, Nsenzyl, or Ar 2 as defined below, and where R 2 is 
COOZ or CONR 6 \where R s is selected from the group consisting 
_ of hydrogen, cVc 6 straight or branched alkyl, and C 2 -C 6 
straight or branched alkenyl, and where R 5 is selected from 
the group consisting of phenyl, benzyl, C,-C 6 straight or 
branched alkyl, and 6,-C 5 straight or branched alkenyl, where 
said alkyl or alkenyl iSs^ optionally substituted with phenyl; 
then R : is not C- L -C s straight or branched chain alkyl, C,-C 9 
straight or branched chafh alkenyl, substituted thiophene, 
or C,-C 4 aikoxy, wherein s.aid alkyl or alkenyl is optionally 
substituted in one or more positions with C 3 -C ? cycloalkyl, 
C 5 -C 7 cycloalkenyl, or Ar 2 , where : Ar 2 is defined below, where 
said alkyl, alkenyl, cycloalkylW cycloalkenyl groups may 
be optionally substituted with 0,-e alkyl, C-C 4 alkenyl,, or 
hydroxy, and where Ar, is 1-naphthyX 2-naphthyl, 2-indolyl, 
3-indolyl, 2-furyl, 3-furyl, 2-thienyl\ 3-thienyl , 2-pyridyl, 
3-pyridyl, 4-pyridyl, or phenyl, having one to three 
substituents selected from the group consisting of hydrogen, 
halo, hydroxy, nitro, trif luoromethyl , \.-C 6 straight or 
branched alkyl, C 2 -C 6 straight or branched alkenyl, C x -C« 
aikoxy, C 2 -C 4 alkenyloxy, phenoxy, benzyloxy ,\ and amino, 
further provided that: 

when n=l, and X is 0, and D is a bond, and R, is -CONH,, 
then R, is not methyl, ethyl, iso-propyl, iso-b\ityl, iso- 
pentyl, 4 -methylpentyl , indolyl, phenyl, or hydro^yphenyl ; 
further provided that: 



when n=l, and X is O, and D is a bond, and R, is cyano, then 
P n is not methyl; 
\ further provided that: 
\hen n=2, and X is 0, and D is a bond, and R 2 is C0NZ(R 3 ), 
anti R t is ethoxy, then R 3 or Z is not halo-substituted 
phenVl; 

furtheV provided that: 

when n=2V and X is 0, and D is a bond, and R, is C0NZ(R 3 ) and 
R, is substituted thiophene or tetrahydropyranoxy, or 
methoxy, th£n R 3 . or Z is not C.-C, alkyl ester substituted 
ethyl; \ 

further provided\ that : 

when n=2, and X is\o, and D is a bond, and R 2 is CONZ (R 3 ) and 
Ri is ethoxy, then R^or Z is not 4-chlorophenyl; 
further provided that\ 

when n=2, and X is 0, and D is a bond, and R 2 is CONZ (R 3 ) and 
Ri is cyclohexyl, then\R 3 or Z is not ethyl or propyl 
substituted with phenyl; 
further provided that: 

when D is CH 2 , then R 2 is not\^0Me, -NHMe, or substituted 
-NHcyclohexyl ; 
further provided that: 
when D is CH 2 , and R 2 is -OH, 

then R, is not phenyl or pyrrolidinNemethanol ; 
further provided that: 

when n=2, and X is G, and D is a bond\ and R 2 is COOH, 
then R,. is not methyl, tert-butyl, 1, \ -dimethyl -2 -methyl - 
propyl,. 1, 1-dimethyl-propyl, methoxy, etkoxy, phenyl, 
tetrahydropyranoxy substituted C 4 -C 6 arkyl, 1-methyl-l- 
methoxyamide, 1-methylcyclohexyl, 3-iodop\enyl, 3-methyl 
ester-cyclopentyl, 1 , l-dimethyl-6-phenyl-hex\3 , 5-dioxy , or 
trimethoxyphenyl . 



2. The compound of claim 1, wherein R 2 is a carWycle or 
heterocycle containing any combination of CH 2/ o, S\ or N in 
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\ 



any chemicaliXs table oxidation state, wherein any of the 
atoms of said rirJg. structure are optionally substituted in 
one or more positionsS^ith R 3 . 

3. The compound of claim l?N<herein R 2 is selected from the 
group consisting of: 



ru 

D 
Q 

b. 5 



a 

LA 
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where the atoms^o~£^said ring structure may be optionally 
substituted at one or mor^Rositions with R 3 . 

4 - Th>-<^mpojjnd_^f claim 1, wherein R, is selected from the 
group cons: 

-COOH; -S0 3 H^_ J -SO i Hb^ -CN; -P0 3 (R 3 ) 2 ; -OR 3 ; -SR 3 ; 

-NHCOR 3 / -^[^) 2 ; -CONZT^T^^CONH (0) R 3 ; -CONHNHS0 2 R 3 ; 
-COHNS0 2 R 3 ; and . -C0NR 3 CN .• 



5. The com^unds, (2S) -1- (1, 2-dioxo-3, 3-dimethylpentyl) -2- 
hydroxymethylpyrr^bslj^e; • ( 2S ) -1- ( 1 , 2-dioxo-3 , 3-dimethyl 
pentyl) -2-pyrroli'dinete^c^ole; (2S) -1- ( 1 , 2 -dioxo-3 , 3- 
dimethylpentyl) -2-pyrrolidinebarbonitrile; and (2S)-1-(1,2- 
dioxo-3, 3-dimethylpentyl) -2 -aminoca^bonyl piperidine; and 
compounds 1-25, 27, 28, 31-33, and 35^36 of Tables I, II, 
and III. 



6. The compound 1- { 2- [3- ( 4-Fluorophenyl) ( 1 , 2 , 4-oxadiazol-5- 
yl) ] pyrrolidinyl } -3 , 3-di-methylpentane-l , 2-dione . 

7. The compound 3 , 3-Dimehyl-l- [ 2- ( 3-methyl ( 1 , 2 , 4 -oxadiazo'l- 
5-yl) ) pyrrolidinyl] pentane-1, 2-dione. 



8 . 

a) 

b) 



A pharmaceutical., composition, comprising: 

an effective amount of an N-het erocyclic carboxylic 

acid or carboxylic acid isostere; and 

a pharmaceutical^ acceptable carrier. 



9. The pharmaceu^salcomposition of claim 8, wherein the 
N-heterocyclic carboxylic^cid or carboxylic acid isostere 
comprises a compound of formula\(T) : 
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(CH 2 )n 
*2 



1ST 

X 



where 

n is 1-3 ; N 
X is either\0 or S; 
Ri is selecteV from the group consisting of C,-C 9 straight 
or branched cha\ alkyl or alkenyl, C 2 -C Q straight or 
branched chain alkW, aryl, heteroaryl, carbocycle, " or 
heterocycle; 

D is a bond, or a ^'straight or branched chain alkyl, 
C 2 -C 10 alkenyl or C 2 -C i0 a\kynyl; 

R 5 is carboxylic acid o*va carboxylic acid isostere; 

and 

wherein said alkyl, alkenylX alkynyl, aryl, heteroaryl, 
carbocycle, or heterocycle is optionally substituted with one 
or more substituents selected fr\m R 3 , whe re 

R 3 is hydrogen, hydroxy, halo, Yaloalkyl, thiocarbonyl, 
alkoxy, alkenoxy, alkylaryloxy, aryloW arylalkyloxy , cyano, " 
mtro, imino, alkylamino, aminoalkyl, Wfhydryl, thioalkyl, 
alkylthio, sulfonyl, Cl -C 6 straight or branched chain alkyl,' 
C 2 -C 6 straight or branched chain alkenylW alkynyl, ' aryl , 
aralkyl, heteroaryl, carbocycle, heterocyck, and CO,R^ where 
R 7 is hydrogen or Cl -C 9 straight or branched\chain alkyl or 
C,-C 9 straight or branched chain alkenyl; 

or a pharmaceutically acceptable salt, ester\ or solvate 
thereof. \ 



10. 



The pharmaceutical composition of claim 9, whereNin R 2 is 



12 7 



-V - the y . t r mically °— - 

o P t\na lly ; ubs ; itut ; d 7; m ; ne - »" — — .. .„ 

\ - ° ne or more Positions with ,R3. 

11- ThV pharmaceutical composition of claim q k 
aelectadVfrom the following group: ^ % " h *^«.** - 




N 



// 



HN — N 




.N 



COOH 



N 

/ 



'NH 



O 





■brV H 

* N— N 




< 



r 



N N NK 



V 




0 




\ ., 
0— N 




■if N 



NH 
0 



fry 



HS' 




/ 
NK 
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where the atoms of-^a^id ring structure may be optional!' 
substituted at one or mor^qpsitions with R 3 . 



12. The p 
selected fro 
-COOH; -S0 3 H, ; 




-NHCOR\--^rTR 5 ) 
-COHNS0 2 <R 3 ; and -CONR 3 CN. 



composition of claim 9, wherein R 2 is 
onsisting of: 

R 3 ) 2 ; -CN; -P0 3 (R 3 ) 2 ; -OR 3 ; -SR 3 ; 
NH(0)R 3 ; -CONHNHS0 2 R 3 ; 



13. The pharmacel^fei^aJ^ composition of claim 9, wherein the 
N-heterocyclic carboxyli^acid or carboxylic acid isostere 
compound is selected from the^^roup consisting of compounds 
1-139. 

\1 4 . The pharmaceutical composition of claim 8, further 
ca^iprising a neurotrophic factor different from formula (I) . 



i c 



pharmsxiejuJ 



l_composit ion of claim 14, wherein said 
neurotrpi^c factor clifferent-irom formula (I) is selected 
from iVeurotrdphic growth factor, bra^ derived growth factor, 
glial/ derived growth factor, cilial) neurotrophic factor, 
insulin growth factor anS^^rtVe truncated derivatives 
thereof acidic fibroblast growth^fau^tor , basic fibroblast 
growth factor, platelet-derived growth fact^as^, neurotropin-3 
and neurotsropin 4/5. 



16. A met ho 
anima" 



of treat ii 



neurological disorder in an 



comprising : 

administering to the animal ark effective amount of an 
N-heterocyclic carboxylic acid or carboxylic acid isostere 
to stimulate growth of damaged peripheral nerves or to 
promote neuronal regeneration. 



17. The method of claim 16, wherein the, neurological 
disorder is selected from the group, consisting \f peripheral 
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neuropathies cause by physical injury or disease state, 
physical damage to the brain, physical damage to the spinal 
3rd, stroke associated with brain damage, and neurological 
disorders relating to neurodegenerat ion . 

18. The method of claim 16, wherein the neurological 
disorde\r is selected from the group consisting of Alzheimer's 
Disease,\Parkinson's Disease, amyotrophic lateral sclerosis, 
and HuntiXgton's Disease. 



19. The 
disorder is 



S^hod ~~o 

^heimer's dis 



airci 16, wherein the neurological 
.se . 



t I_ 3 

fit 
U 

Id 



f\~l 



15 



20 



2d. The method\of claim 16, wherein the neurological 
disorder is Parkinson's dTH 

21. \ The method of \ claim 16, wheX the neurological 
disoisder is amyotrophia lateral sclerosis 



22. s$he method of clWm 16, whereti 
diso/der is Huntington' s disease . 



re neurological 



. 25 



2± The method of claim \s, wherein the N-heterocyclic 
carboxylic acid or. carbox\lic acid isostere is non- 
immunosuppressive . 



30 



24. The method of claim 16, therein the N-heterocyclic 
carboxylic acid or carboxylic a\cid isostere comprises a 
compound of formula (I) : 

-(CH 2 ) n 

*2 
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where 



is 1-3; 
is either 0 



is selected 



branched 
branched chain 



or S; 

from the group consisting* of C x -C 9 straight 
chain alkyl or alkenyl, C 2 -C 9 straight or 
alkenyl, aryi, heteroaryl, carbocycle, or 



heter\cycle , 



C?-C lf) aiken 



*2 

and 



is ca 



bond, or a C x -C l0 straight or branched chain alkyl, 
or C 2 -C 10 alkynyl; 
boxylic acid or a carboxylic acid isostere; 




said 



or 



ilkyl, alkenyl-^alkynyl, aryl, heteroaryl, 
^eterocycle is optimally substituted with one 
more substituents selected from R^\ where 
RJ is hydrogen, \hydroxy, ^halo, haloklkyl, thiocarbonyl , 
alkoxy, alkenoxy, al\^laryloxy?*a^ cyano, 
nikro, imino, alkylamino, aminoalkyl /^ulf hydryl , thioalkyl, 
alkylthio, suit onyl, cVc 6 straight or branded chain alkyl , 
C 2 -C 6 straight or branched chain alkenyl or aiS^ynyl, aryl, 
aral\yl, heteroaryl, carbd^ycle, heterocycle, and Gp 2 R 7 where 
R 7 is 

C 2 -C 9 stYpright or branched chVin alkenyl? 

or a jsharmaceutically acceptable salt, ester, - or solvate 
thereof 

25. The method of claim 24, wherein R 2 is a carbocycle or 
hetbrocycle containing any combination of CH 2/ 0, S, or N in 
any \chemically stable oxidation sta\e, wherein any of the 
atoms of said ring structure are optionally substituted in 
one or more positions with R 3 



or branched chain klkyl or 



26. The method of claim 24, wherein R 2 is^ selected from the 
following group: 
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where the atoms of said ring structure may be optionally 
^substituted at one or more positions with R 3 . 

27\ The method of claim 24, wherein R, is selected from the 
group consisting of: 

-COOH\ -S0 3 H, ; -SO,HNR 3 ; - P o 2 (R 3 ) 2 ; -CN; -P0 2 (R 3 ) 2 ; -OR 3 ; -SR 3 ; 
-NHCOR^V -N(R 3 ) 2 ; -CON(R 3 ) 2 ; -CONH(0)R 3 ; -CONHNHS0 2 R 3 ; 
-COHNSO,V; and -CONR 3 CN.. 

28. The irtethod of claim 16, wherein the N-heterocyclic 
carboxylic acid or caroboxylic acid isostere compound is 
selected from\the group consisting of compounds 1-139. 



29. The 
a neurot 
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met hod—is 



c^ar±m-l^f urther comprising administering 
phic faNctor dif f ererTt-\from formula (I) . 




di f f e rent 



Jhe method of cVaim 29, wherein sa\d neurotrophic factor 



:rcm 



formula (I) 



is 



seiecked from the group 
consisting of neurotrophic ^r^feh^^ctor, brain derived 
growth factor, glial derived grovJ^h factor, cilial 
neurotrophic factor, insulin growth fac^r and active 
truncated derivatives thereof, acidic fibroblast growth 
factor, \hasic fib roblast \q rowth factor, plate\et-derived 
growth f a\tors<neurotropin\3 /and^liStrret^iBiii^Ws . 



31. A methfod of stimulating \growth of damaged peripheral 
nerves, comprising 

administering to damaged peripheral nerves an effective 
amount of an N-heterocyclic carboxylic acid or carboxylic 
acid isostere to stimulate or promote growth of the damaged 
peripheral nerves 



32. The method of claim 31, whereiV the N-heterocyclic 
carboxylic acid or carboxylic acid\ isostere • is non- 
immunosuppress i ve . 
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33. The method of claim 31, wherein the N-heterocyclic 
carboxylic acid or carboxylic acid isostere comprises a 
compound of formula (I) : 



0 



Ri 



(CH 2 ) n 

R 2 




X 



1-3, 



is selected 



is either 0\or S; 

^om the group consisting of C x -C 9 straight 
alkenyl) C,-C 9 straight or 
oaryl, carbocycle, or 



branched chain\alkyl 
branched chain alkenyl, aryl, he 
heterocvcle ; 



i, or a Ci-C] 
or C 2 -C 10 alk 



straight or b-ranchecNqhain alkyl, 
^nyl; 

irboxylic acid isoster) 



id alkyl, alkenyl , \ alkynyl , aryl, heteroaryl, 
carbocycle, or heterocycle is optionally substituted with one 
or more substituents selected frofiv R 3 , where 
R 3 is\hydrogen, hydroxy, halo, fialoalkyl, thiocarbonyl , 
alkoxy, aVkenoxy, alkylaryloxy, aryloxv, arylalkyloxy , cyano, 
nitro, imino, alkylamino, aminoalkyl, Jsulfhydryl, thioalkyl, 
alkylthio, sulfonyl, C,-C 6 straight or branched chain alkyl, 
C 2 -C s straight or branched chain alkeny\ or alkynyl, aryl, 
aralkyl, heteroaryl, carbocycle, heterocy&le, and C0 2 R 7 where 
R 7 is hydrogen or C,-C 9 straight or branched chain alkyl or 
C 2 -C 9 straight or branched chain alkenyl; 
or a pharmaceutically acceptable salt, esler, or solvate 
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thereof . 



34. The method of claim 33, wherein R 2 is a carbocyde or 
.heterocycle containing any combination of CH„ 0, S, or N in 
ny chemically stable oxidation state, wherein any of the 
atoms of said ring structure " are optionally substituted in 
one W more positions with R 3 . 



35 ThWthod of claim 33, wherein R ; is selected from the 

rollowing\ group : 



N— N 




0 



s v NH 



OH 



o 



.OK 
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where the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 

3^ The method of claim 33, wherein R 2 is selected from the 
groVip consisting of: 

-took, -SO3H, ; -S0 2 HNR3; -P0 2 (R ? ) 2 ; - CN; -po 3 < R 3,,; -QR3; _ SR 3. 
-NHCORX; - N (R3) 2 ; -C0N< R 3> a ; -C0NH(0) R 3; -C0NHMHS0 2 R3 ; 
-COHNS0 2 V; and -CONR 3 CN . 



37. The method of claim 31, wherein the N-heterocyclic 
carboxylic acid or carboxylic acid isostere compound is 
selected f rom J^^r^^consisting of compounds 1-139. 

38. The method o^claim 31, f urthe>^n P risina administering 
a neurotrophic factor different f rom Vmula (I). 



39. The method of claim 38, 
different from formuli 
consisting of neurotr 



where! 



id neurotrophic factor 
(I) is selected from the group 
opVic growth facto>\brain derived 
.erived growth facbor, cilial 
in growth factor Jnd active 



msu 



growth factor, glial 
neurotrophic factor, 

truncated dWfI^ s thereof ,^cTd^r-fTb7oblast growth 
factor, baXic\fibroblast groXwth factor, platelet-derived 
growth factors, \eurotropin-3, \and neurotropy 4/5 

40. A meti\od for promoting neuronal regeneration and growth 

in animals, comprising; 

administering to an animal an Effective amount of a N- 
heterocyclic carboxylic acid or carb\xylic acid isostere to 
promote neuronal regeneration. 

41. The method of claim 40, wherein\the N-heterocyclic 
carboxylic acid or carboxylic acid \sostere is non- 
immunosuppressive 
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42. The method of claim 40, wherein the N-heterocyclic 
rarboxylic acid or carboxylic acid isostere comprises a 
compound of formula (I) : 



O 



Ri 



(CH 2 ) n 
R 2 




X 




X 



is either O or\s; 
is selected frorfk, t-i 
branched chain alkyl 



r^oup consisting of C 1 -C 9 straight 
C 2 -C 9 straight 



or ^a=±jterryx, ^ 2 -u 9 straignt or 
branched chain alkenyl^ aryl, hete>fc^ryl, carbocycle, or 

heta.rocycle ; 

D Vs a bond, or a C^-C^ 'straight or brancheXchain alkyl, 
C 2 -C 10 aj-kejxyj^-c a C 2 - C xo--aaJc^tfyl; ) 

R 2 i^A^arboxylic acid or a \arboxyITc~-a^i^--lsostere ; 
and 

wherein said alkyl, alkenyl, Vlkynyl, aryl, heteroaryl, 
carfcocycle, or heterocycle is optionally substituted with one 
or rrfore substituents selected from\R 3 , where 
R 3 \is hydrogen, hydroxy, halo, iValoalkyl, thiocarbonyl , 
alkoxy, alkenoxy, alkylaryloxy, arylox\y, arylal kyloxy , cyano, 
nitro, imino, alkylamino, aminoalkyl, iulfhydryl, thioalkyl, 
alkylthio, sulfonyl, C x -C 6 straight or branched chain alkyl, 
C 2 -C 6 straight or branched chain alkenyk or alkynyl, aryl,' 
aralkyl, heteroaryl, carbocycle, heterocycle, and C0 2 R 7 where 
R 7 is hydrogen or C^Cg straight or branched chain alkyl or 
C 2 -C 9 straight or branched chain alkenyl; 
or a pharmaceutical^ acceptable salt, esler, or solvate 
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thereof . 



The method of claim 42, wherein R 2 is a carbocycle or 
heWocycle containing any combination of CH 2 , 0, S, or N in 
any Wmically stable oxidation state, wherein any of the 
atoms Vf said ring structure are optionally substituted in 
one or more positions with R 3 . 



44. The method of claim 42, wherein R 2 is selected from the 

following gispup; 



N— N 
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where the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 

45 \ The method of claim 42, wherein R 2 is selected from the 
groups consisting of: 

-C00h\-S0 3 H, ; -S0 2 HNR 3 ; -P0 2 (R 3 ) 2 ; -CN; -P0 3 (R 3 ),; -OR 3 ; -SR 3 ; 
-NHCOR 3 X-N(R 3 ),; -CON(R 3 ) 2 ; -CONH(0)R 3 ; -CONHNHS0 2 R 3 ; 
-COHNSO,r\ and -CONR 3 CN.. 

46. The method of claim 40,. wherein the N-heterocyclic 
carboxylic ac\d or carboxylic. acid isostere compound is 
selected from t^e grou p consisting of compounds 1-139. 
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The method of \^laim 40, f urthiexcomprising administering 

different from\f ormula (I) . 



a neurotrophic fact 

48. Vhe method of claim47, wherel^i said neurotrophic factor 
different from formula\ (I) is seated from the group 
consisting of neurotrophic growth factor, brain derived 
growth\ factor, glial derived growth factor, cilial 
neurotrophic factor, insulVn growth factor \and active 
truncated, derivatives thereof, acidic fibroblast growth 
factor, ba^ic fibrob last grow\h factor, platelei-derived 
growth facto\ 



neurotropin-3, aW neurotropin 4/5. 



49. A method for preventing neurodfegenerat ion in an animal, 
comprising: 

administering to an animal an effective amount of a N- 
heterocVclic carboxylic acid or carboxylic acid isostere .to 
prevent neurodegeneration . 



50. The method of claim 4 9, wherein the\neurodegeneration 
is Alzheimer's disease. 



51 



The method of claim 49, wherein the neuirodegeneration 
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is Parkinson's disease. 



52 \ The method of claim 49, wherein the neurodegenerat ion 
is arWotrophic lateral sclerosis. 

53. Th^ method of claim 49, 'wherein the neurodegenerat ion 
is Huntington's Disease. 



54. The meVhod of claim 49, wherein the N-heterocyclic 
carboxylic ^cid ^ or carboxylic acid isostere is non- 
immunosupj>r^si iveT 




55. I The method\of claim 49,N<herein the N-heterocyclic 
carbcxylic acid oV carboxylic ac\d isostere comprises a 
compound of f ormula \{ I ) : • 

(Ch^ 

VN' 'D" 

0, 




where 

n is /-3; 
X is either 0 or S; 

is selected from the group consisting of C x -C 9 straight 
or branched chain alkyl or alkenyL C 2 -C 9 straight or 
branched chain alkenyl, aryl, heteroaYyl, carbocycle, or 
heterocycle; 

D is a bond, or a C^-C^ straight or branched chain alkyl, 
C 2 -C 10 alkenyl or C 2 -C 10 alkynyl; 

R 2 is carboxylic acid or a carboxylic aciV isostere; 
and 
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wherein said alkyl, alkenyl, alkynyl, aryl, heteroaryl 

^rbocycle, or heterocycle is optionally substituted with one 
or W e substituents selected from R 3 , where 
R 3 \s hydrogen, hydroxy, halo, haloalkyl, thiocarbonyl 
alkoxy, -^ikenoxy, alkylaryloxy, aryloxy, arylalkyloxy, cyano, 
nxtro^i^ / ^ik y a^ in0/ aminoalkyl, sulfhydryl, thioalkyl, 
alfcrfthio, Wonyl, (^straight or branched chain alkyl,' 
C 2 Ac 6 straightW branchpd^ain alkenyl or alkynyl, aryl,' 
a^alkyl, heteroa\yl, carbocyclX heterocycle, and C0 2 R^ where 

it or branched chain alkyl or 
chal-n alkenyl; 

•vsalt, ester, or solvate 



R 7 \is hydrogen orV^-C; 



C,-(X 0 straight or br 
or a\ pharmaceuticall 
thereo 



nched 



acceptable*" 



56. 



The^ethod of claim- sY wfifcreiiLj^s a carbocycle or 
heterocycle containing any combination of CH„ 0, S, or N in 
any chemically stable oxidatiX state , wherein any of the 
icon* of said ring structure ar\opt ionally substituted in 
one or more positions with R 3 . 



57. The method of claim 55, wherein 
following group: 



is selected from the 
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where the atoms of said ring structure may be optionally 
^substituted at one or more positions with R 3 . 

58\ The method of claim 55, wherein R 2 is selected from the 
groiip consisting of: 
-C00h\ -S0 3 H,; -S0 2 HNR 3 ; -P0 2 (R 3 ) 2 ; -CN; -P0 3 (R 3 ) 2 ; -OR 3 ; -SR 3 ; 
-NHCORV -N(R 3 ) 2 ; -CON(R 3 ) 2 ; -CONH (0) R 3 ; -CONHNHS0 2 R 3 ; 
-COHNS0 2 V; and -CONR 3 CN.. 

59. The method of claim 49, wherein the N-heterocyclic 
carboxylic \cid or carboxylic acid isostere compound is 
selected f r^Vthe^group^ consisting of compounds 1-139 

60. /The method y claim 49, furbfcer comprising administering 
a. neurotrophic factor different fr\m formula (I) 

61. \ The method of claim lt>^?jTe*e*fi'said neurotrophic factor 
different from formula ( I ) >s^selected from the group 
consisting of neurotrophic growthNf^ctor , brain derived 
growtA factor, glial\ derived growk factor, cilial 
neurotrophic factor, iVsulin growth factor and active 
truncat ^Je£±XJ^^ fibroblast growth 
factor^basic f ibroblastyr^th~la^r7~^latelet-derived 
grow/h factors, neurotropin\-3 , and neurotropin 4/5. 

62. U method for treating alopecia or promoting hair growth 
in an\animal, which comprises Administering to said animal 
an effe\tive amount of an N-het^rocyclic carboxylic acid or 
carboxylic acid isostere. 



63. The method of claim 62, wheVein the N-heterocyclic 
carboxylic acid or carboxylic a\id isostere is non- 

immunosuppressive . 

64. The method of claim 62, wherein\the N-heterocyclic 
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carboxylic acid or carboxylic acid isostere is a compound of 
formula ( I ) : 



-(CH 2 )n 
-R2 



o 



Fi g 



n 



10 



15 



20 



25 




O or S 
fs selected from 
or branched cl\ain a 
branched chain ^IkenyT 
heterocycle ; 
D i\s a bond, or & C 
C 2"C 10 a^lkenyl or C 2 -A 0 alkynyl; 




consisting of C,-C 9 straight 
kenyl, C 2 -C 9 straight or 
heteroaryl/ carbocycle, or 

ht or branched chain alkyl, 



is\ carboxylic ac\d or a carboxyMc acid isostere; 



and 



wherein ^aid alkyl, aMenyl, alkynyl, \ aryl, heteroaryl, 
carbocycle,J^tr^ocycle A or — crai?feo^4ri^ acid isostere is 
optiona>iy substituted wit^one or more substituents selected 
from/R 3 , where 

R 3 / is hydrogen, hydroxy, Aalo, haloalkyl, thiocarbonyl 
ilkoxy, alkenoxy, alkylaryloxA aryloxy, arylalkyloxy , cyano, 
nitro, imino, alkylamino, aminofclkyl, sulfhydryl, thioalkyl, 
alkylthio, sulfonyl, C x -C s straight or branched chain alkyl, 
C 2 -C 6 straight or branched chain\ alkenyl or alkynyl, aryl, 
aralkyl, heteroaryl, carbocycle, heterocycle, and C0 2 R 7 where 
R 7 is hydrogen or C 1 -C 9 straight oA branched chain alkyl or 
C 2 -C 9 straight or branched chain alwenyl; 

or a pharmaceutically acceptable salt, ester, or solvate 
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thereof . 



65. The method of claim 64, wherein R 2 is a carbocycle or 
leterocycle containing any combination of CH 2 , 0, S, or N in 
aW chemically stable oxidation state, wherein any of the 
at V s of said ring structure' are optionally substituted in 
one Vr more positions with R 3 . 



66. Th\ method of claim 64, wherein' R 2 is selected from the 
following group: 



N— N 




0 



\ / 

HN ^ 



NH 



0 



S— N 



ho 

* J> — N] 



N 
NH 



0 



NH 



V 



OH 



0 

I! 



0 



.OH 
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where the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 

67\. The method of claim 64, wherein R 2 is selected from the 
grohp consisting of 

-COok -SO3H,; -S0 2 HNR 3 ; - P o 2 (R 3 ) 2 ; - CN ; - P 0 3 (R 3 ) 2 ; - 0 R 3 ; _ SR 3 ; 
-NHCOrV -N(R 3 ) 2 ; -CON(R 3 ) 2 ; -CONH(0)R 3 ; -CONHNHS0 2 R 3 ; 
-COHNSO^ 3 ; and -CONR 3 CN . 



68. The rn^tliodof claim 62, wherein the carboxylic acid or 
carb^ylTc\pio^rso^tej:e ,is selected from the group 
consisting of, compounds rKL39. 

A pharmaceutical composition comprising: 
(i) an effe^ti^^m^HR^rf a N-heterocyclic carboxylic 
acid or\ carboxyll^r acid isostere for treating 
alopecia \^r promotingN^ir growth in an animal 
and 

(i\L) a pharmaceutical ly acceptable carrier 

70. The/pharmaceutical composition of claim 69, wherein the 
N-heter^cyclic ca.rboxylic\acid or carboxylic acid isostere 
is non- Immunosuppressive 

71. Thd composition of claim W wherein the carboxylic acid 
or carbokylic acid i-sostere is\ a compound of formula (I) : 

f R 2 

T 





o 




1ST ^D' 
X 
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where 
\n is 1-3; 
k is either O or S; 

RA is selected from the group consisting of C.-Cg straight 
or Wanched chain alkyl or alkenyl, C 2 -C 9 straight or 
branched chain alkenyl, aryl, heteroaryl, carbocycle, or 
heteroaycle ; 

D is Si bond, or a C x -C l0 straight or branched chain alkyl, 
C 2 -C 10 alk^nyl or C 2 -C 10 alkynyl; 

R 2 is carboxylic acid or a carboxylic acid isostere; 
and \ 

wherein said/N^il^l^^a^lkenyl , alkynyl, aryl, heteroaryl, 
carbocy^Te, het^erocycle , tricarboxylic acid isostere is 
optionally substituted with one orvmore substituents selected 
from /R 3 , where \ \ 

R 3 i/s hydrogen, hWoxy^halo, . h)>loalkyl, thiocarbonyl , 
alkoky, alkenoxy, alk^iarylo^^aryloxy , arylalkyloxy , cyano, 
nitrb, imino, alkylamirto, aminoalStyl, sulfhydryl, thioalkyl, 
alkyithio, suifonyl, C^HEg straight^orxbranched chain alkyl, 
c 2" c 6 .Straigh t^ or br anched chain alkenylXor alkynyl, aryl, 
aralkyA^tfeteroaryl, carboc?yeri^^ C0 2 R 7 where 

R 7 is h^qrogen or C,-C 9 straight or br^jed cttain alkyl or 
C 3 -C 9 q/traight or branched chaNin alkenyl; 

or a lbharmaceutically acceptable salt, ester, or solvate 
thereoi 



72. The composition of claim 71, ^wherein R 2 is a carbocycle 
or heterocycle containing any combination of CH 2 , 0, S, or N 
in any chemically stable oxidation stiate, wherein any of the 
atoms of said ring structure are optionally substituted in 
one or more positions with R 3 . 



73. The composition of claim- 71, wherein\R 2 is selected from 
the following group: 
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^where the atoms of said ring structure may 'be optionally 
lbstituted at one or more positions with R 3 . 

74. \ The composition of claim 71, wherein R, is selected from 
the g5s.o~up consisting of: 

-COOH; \-SO3H, ; -S0 2 HNR 3 ; -P0 2 (R 3 ) 2 ; -CN; -P0 3 (R 3 ) 2 ; -OR 3 ; -SR 3 ; 
-NHCOR 3 ;\-N(R 3 ) 2 ; -CON(R 3 ),; -C0NH(O)R 3 ; -CONHNHS0 2 R 3 ; 
-COHNS0 2 R 3 V and -CONR 3 CN 

10 75. The composition of claim 69, wherein the carboxylic acid 
or carboxy>icr^cl^Trs<^tere .is selected from the group 
consistiprg of compounds 1- 



%~5 

fy 
o 
a 

e . 

E • 



i%3 



15 



20 



25 



76. A/ method zo\ treating a Vision disorder, improving 
vision^ treating kmory irff^irment, or enhancing memory 
performance in an artimal, which^rs^nprises administering to 
said arfdmal an effective amount an " N-heterocyciic 

carboxylic aci d or ^ caropxylic acid isostebe. 



77. The/method of . claiJ 
carboxyl/ic acid or carl 
immunosiippres s ive 



7 6, wherein tTTTe — ^-heterocyclic 
)xylic acid isostere is non- 



78. The method of claim 76\ wherein the N-heterocyclic 
carboxylic acid or carboxylic ^cid isostere is a compound of 
formula (I) : 



■(CH 2 \n 



0, 
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ft - 
f-\ 

a 

ill 

in 
£!l 

est S 

!U 

Q 



10 



15 



20 



25 



30 



where 

is 1-3;. 
X\ is either 0 or S; 

R x \ is selected from the group consisting of C,-C 9 straight 
or branched chain alkyl or alkenyl, C 2 -C 9 straight or 
branched chain alkenyl, aryl, heteroaryl, carbocycle, or 
heterocVcle; 

D is a\bond, or a Cj-C^ straight or branched chain alkyl, 
C 2 -C 10 alkeXyl or C 2 -C 10 alkynyl; 

R 2 is carboxylic acid or a carboxylic acid isostere; 
and 

wherein said--HOTy^7^a4k^yl , alkynyl, aryl, heteroaryl, 
carbocy^fe, hetWocycle, °X carboxylic acid isostere is 
optionally substituted with one^or more substituents selected 
from/R 3 , where 

R 3 is hydrogen, hydroxy, haisu haloal kyl , thiocarbonyl , 
y, alkenoxy, alkyiaryloxy , arylbx^ arylalkyloxy, cyano, 
nitroV imino, alkylaminV aminoalkyi, su*<hydryl, thioalkyl, 
alkyltVio, sulfonyl, d-GL straight or branched chain alkyl, 
C 2 -C 6 straight or branched^ chain alkenyl or alkynyl, aryl, 

d C0 2 R 7 where 
chain alkyl or 



aralkyl, Yieteroaryl-T^arbocVc" 
R 7 is hydrogen/or C,-C 9 straight or 
C 2 -C 9 straiWyt or branched chaN^n alkenyl; 
or a pharma 
thereof . 
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ceutically acceptable salt, ester, or solvate 



The method of claim 78, wherNein R 2 is a carbocycle or 
heterocycle containing any combination of CH 2 , 0, S, or N in 
any chemically stable oxidation staVe, wherein any of the 
atoms of said ring structure are optionally substituted in 
one or more positions with R 3 . 



80. The method of claim 78, wherein R, i\ -selected from the 
following group: 
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wft^re the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 



81. /fhe n^hod of cla^bm^S , wherein R, is selected from the 
group consisting ol 

-CdDH; -SO3H,; -WlNR 3 ; -p^^, ; _ C N; -P0 3 (R 3 ) 2 ; -OR 3 ; -SR 3 ; 
-NHCS^R 3 ; -N(R 3 ) 2 ; -C^(r3) 2 ; -CON^R 3 ; -CONHNHS0 2 R 3 ; 
-COHNS10 2 R 3 ; ajad GONf^ 




82. ^he method of claim 76\wherein the carboxylic acid or 
carboxylic acid isostere isN^selected from the group 
—consisting of compounds 1-139 
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